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INFLATABLE DOOR SEAL 

Background of the Invention 



Field of the Invention 

5 The subject invention generally pertains to a system and method for sealing 

doors and more specifically to an inflatable or fluid-filled seal for a door. 

Description of Related Art 

So-called horizontally sliding doors (which actually may slide or roll) usually 
1 0 include one or more door panels that are suspended by carriages that travel along an overhead 
track. To open and close the door, the carriages move the door panels in a generally 
horizontal direction in front of the doorway. The movement of the panels can be powered or 
manually operated. Depending on the width of the doorway and the space along either side 
of it, a sliding door can assume a variety of configurations. 

1 5 For a relatively narrow doorway with adequate space alongside to receive an 

opening door panel, a single panel may be sufficient to cover the doorway. Wider doorways 
with limited side space may require a bi-parting sliding door. Bi-parting doors include at 
least two panels, each moving in opposite directions from either side of the doorway and 
meeting at the center of the doorway upon closing. For even wider doorways or those with 

20 even less side space, multi-panel sliding doors can be used. Multi-panel doors have a series 
of door panels that overlay each other at one side of the doorway when the door is open. 
When the door closes, each panel slides out from behind the others to cover the span of the 
doorway. Applying such an arrangement to both sides of the doorway provides a bi-parting 
door with multiple panels on each side. 

25 Sliding doors are often used to provide access to cold-storage lockers, which 

are rooms that provide large-scale refrigerated storage for the food industry. Doorways into 
such a room are often rather wide to allow forklift trucks to move large quantities of products 
in and out of the room. When closing off a refrigerated room, sliding doors are often 
preferred over other types of doors because sliding panels are generally easy to make thick 

30 with insulation to reduce the cooling load on the room. Refrigerated rooms, however, may 
have other types of doors such as swinging doors, roll-up doors, bi-fold doors, and overhead- 
storing doors. 



Regardless of the type of door applied to a cold-storage locker, ineffectively 
sealing the edges around the door panels can create cooling losses and promote frost buildup 
in certain areas of the door. A particularly narrow seal, for instance, may be unable to span 
relatively wide air gaps and may provide insufficient thermal insulation. Air gaps can allow 
warm outside air to enter the refrigerated room where the warm air can condense and freeze 
on inner surfaces of the door and the room. Even without air gaps, seals with insufficient 
thermal insulation may conduct heat from exterior surfaces to the interior of the refrigerated 
room. This lowers the temperature of those exterior surfaces and promotes condensation and 
frost buildup. 

Consequently, a need exists for a more effective system and method for the 
sealing of cold-storage lockers, wherein the seal can span rather wide air gaps and inhibit the 
buildup of frost. 

Summary of the Invention 

In some embodiments, a door includes an inflatable seal through which air is 
conveyed to help warm the seal. 

In some embodiments, air is conveyed through a door seal regardless of 
whether the door is open or closed. 

In some embodiments, a flexible hose connects a stationary blower to a 

movable seal. 

In some embodiments, a blower that inflates the seal moves with the door 

panel. 

In some embodiments, the air entering the seal is warmer than the air exiting 
the seal, whereby the air releases heat to the seal. 

In some embodiments, an inflatable or fluid-fillable seal with novel and 
advantageous properties is disclosed. 

Accordingly, the presently disclosed invention provides a sealing system and 
method according at least to the subject matter of the independent claims. Some of the 
embodiments of the invention are defined in the respective dependent claims. It will be 
apparent to those skilled in the art that the previously mentioned features and those explained 



below pertain to the invention not only in the given combinations, but in other combinations 
or individually. 

Brief Description of the Drawings 

5 Figure 1 is a front view of a closed door with a portion of a door panel 

cutaway to show an inflatable seal system. 

Figure 2 is a front view of the door of Figure 1 but showing the door partially 

open. 

Figure 3 is a front view of the door of Figure 1 but showing the door fully 

10 open. 

Figure 4 is a cross-sectional view taken along line 4-4 of Figure 2. 
Figure 5 is a cross-sectional view similar to Figure 4 but of another 

embodiment. 

Figure 6 is a front view similar to Figure 2 but showing another embodiment. 
15 Figure 7 is a front view of another embodiment. 

Description of the Preferred Embodiments 

Figures 1-4 show a door 10 having at least one door panel that can pivot, 
20 translate or otherwise move across a doorway 12 of a wall 14. Door 10 can help separate one 
area within a building from another. An inflatable sealing system 16 helps prevent leakage 
between the two areas when door 10 is closed and provides other benefits that will be 
explained later. Although the type of door and its surroundings may vary (e.g., the invention 
may be applied to any size and type of door), an exemplary embodiment of the invention will 
25 be described with reference to door 10 having two translating door panels 1 8 and 20 that help 
close off a cold storage locker. So, door 10 helps separate a first area 22 of colder air from a 
second area 24 of warmer air, as shown in Figure 4. In some cases, however, area 22 is the 
warmer area, and area 24 is the colder area. In still other cases, the two areas 22 and 24 are 
of the same temperature, and door 10 divides the two areas for some reason other than 
30 temperature, e.g., pest control, isolating a clean room, security, etc. Figure 1 shows door 10 
closed, Figure 2 shows door 10 partially open, and Figure 3 shows door 10 fully open. 

3 



In the illustrated example, panels 18 and 20 are suspended from panel carriers 
26 that can roll, slide, or otherwise travel along an overhead track 28. Track 28 can lie 
horizontally or lie at an incline. For cold storage applications, panels 18 and 20 preferably 
comprise a thermal insulating foam core encased in a protective cover; however, other panel 
5 structures are well within the scope of the invention. 

Door 10 could be manually operated, or a drive unit 30 can be used to open 
and close door 10. In some cases, drive unit 30 comprises a roller chain 32 supported 
between a motor-driven sprocket 34 and an idler sprocket 36. One fastener 38 connects a 
lower portion 40 of chain 32 to panel 18 (via one of the panel carriers 26), and a second 
10 fastener 42 connects an upper portion 44 of chain 32 to panel 20. So, the driven rotation *of 
sprocket 34 determines whether panels 18 and 20 move toward each other to close door 10 or 
move apart to open the door. 

To provide sealing along an upper edge 46 and two lateral edges 48 of 
doorway 12, sealing system 16 includes an inflatable seal 50 (e.g., a pliable tubular seal 
15 having any appropriate cross-sectional shape). In some cases, seal 50 comprises two inverted 
L-shaped sections connected to a common manifold tube 56. To fasten seal 50 to wall 14, a 
cord 52 or welting of seal 50 can be inserted into a wall-mounted extruded channel 54, as 
shown in Figure 4. 

Seal 50 has a pliable tubular wall 58 that defines an elongate air passageway 
20 60 that in some cases extends from an air inlet 62 to at least one air outlet 64. This allows a 
blower 66 to inflate seal 50 by forcing air through passageway 60. The forced air expands 
tube 50 to fill any gaps between wall 14 and panels 18 and 20. Since tube 50 is inflatable, it 
can expand to fill wide or irregular gaps, which makes tube 4 particularly useful in 
retrofitting doors whose existing drive or guidance system is unable to accurately and 
25 repeatably position the door panels. To make seal 50 more robust and tolerant of damage, 
blower 4 may be selected to have a rated discharge volume and pressure that is sufficient to 
inflate tube 50 even if its tubular wall 58 were punctured or torn, whereby seal 50 can 
continue functioning even though it may be damaged. 

A continuous flow of air through passageway 60 prevents localized cooling of 
30 seal 50 by virtue of the fact that the moving air serves to conduct heat throughout the tube. In 
addition, in the current embodiment, the blower 66 is drawing relatively warmer air for area 
24. The heat content of this forced warmer air also helps keep seal 50 relatively warm for the 
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purpose of minimizing or eliminating frost accumulation on the seal. To further inhibit frost 
from accumulating on the exterior surface of tube 50, in some cases, the material of tubular 
wall 58 may have some porosity so that relatively warm air within tube 50 actually passes 
through the tube's wall. In other cases, however, tubular wall 4 is impervious to air. 

5 Keeping seal 50 relatively warm not only inhibits frost from accumulating on 

seal 50 but also inhibits frost from building up in other areas of door 10. For instance, the 
doorway edges of many cold storage lockers are often lined with sheet metal cladding 68. 
Since sheet metal readily conducts heat, the cold storage locker cools cladding 68. This can 
cause frost to accumulate in area 70, as that area is exposed to the warmer air of area 24. 
10 With seal 50 being heated, however, the heat warms cladding 68, which prevents frost from 
collecting on area 70 of cladding 68. 

Frost also tends to collect on an inside surface 72 of panel 18. When door 10 
is closed, the colder air in area 22 cools surface 72. Then when the door opens, the relatively 
cold surface 72 becomes exposed to the warmer air in area 24. The warmer air then 
15 condenses on surface 72 and later freezes when the closing of door 10 places the now wet 

surface 72 back into colder area 22. To avoid this problem, the relatively warm seal 50 wipes 
the condensation off surface 72, since surface 72 slides across seal 50 whenever the door 
closes. 

In some cases, portions of seal 50 can be lined with thermal insulation 55 
20 (Figure 4) to help maintain the heat within seal 50, and to thus help minimize or eliminate 
frost accumulation inside of seal 50. This may be particularly advantageous in applications 
where seal 50 is mounted in colder area 22.. Insulation 55 can be adhesive-backed foam 
strips that can be applied to the inner surface of tubular wall 58. Other portions of seal 50, 
that face away from colder area 22, can be left uninsulated to maintain the seal's flexibility. 
25 The presence of insulation 55 may also be advantageous in the case of a power loss to the 

door, as the relative rigidity of insulation 55 may serve itself as a seal when the seal 50 is not 
inflated, or the rigidity of the insulation 55 may help maintain seal 50 in an expanded 
condition to allow it to continue providing a sealing function. 

To provide sealing along a lower edge 74 of panel 18 and between the leading 
30 and abutting edges of panels 18 and 20, sealing system 16 includes another inflatable seal 76. 
Seals 50 and 76 are similar in that seal 76 also includes a pliable tubular wall 78 that defines 
an elongate air passageway 80 extending from an air inlet 82 to at least one air outlet 84. 
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Seal 76 comprises two L-shaped sections that two flexible tubes 86 connect to a common 
manifold tube 88. Flexible tubes 86 allow relative movement between manifold 88, which is 
stationary, and the portions of seal 76 that are attached to panels 1 8 and 20, which move 
between open and closed positions. To force the air through seal 76, blower 66 or a second 
5 blower 90 can be connected to manifold tube 88. As in the previous embodiment, the source 
of forced air for blower 66 may advantageously be from warmer area 24. When expanded by 
air, tube 76 fills gaps between a floor 92 and panels 18 and 20 and fills gaps between the 
abutting leading edges of panels 18 and 20 when door 10 is closed. A continuous flow of air 
through passageway 80 helps keep seal 76 relatively warm to inhibit frost from accumulating 
10 in the area of seal 76. 

An extruded channel 94, similar to channel 54, can attach seal 76 to panel 18. 
In an alternate embodiment, however, an inflatable tube seal 96 can be created by attaching a 
flexible sheet of material 98 to a door panel 18', as shown in Figure 5. An elongate air 
passageway 100 is then created between panel 18' and material 98. Similarly, another sheet 
15 of material 102 can be attached to cladding 68 to create an inflatable tube seal 104. 

In another embodiment, shown in Figure 6, a door 105 includes seals 106 and 
108 that each have their own door-mounted blower 1 10 to eliminate the need for flexible 
tubes 86. Flexible electrical power cables 1 12 allow relative movement between blower 110 
and its power supply 114. 

20 Rather than relying solely on the heat from the surrounding air in area 24, 

seals 106 and 108 can be provided with a heater 113 that heats the air or fluid within the 
seals. Heaters 113 can be any suitable source of heat including, but not limited to, electrical 
resistance heat. Heaters 113 can be installed at various locations including, but not limited to, 
within the air passageway downstream of blower 1 10 (as shown in Figure 6), at the inlet of 

25 blower 110, along the length of seals 106 and 108, adjacent to the exterior surface of seals 

106 and 108, etc. Heaters 113 may also be installed in a similar manner to seals 50 and 76 of 
door 10. 

Figure 6 also shows how multiple outlets 84 can discharge air toward floor 92, 
which can help keep that area of the floor dry. Seal 76 of door 10 can also have its outlet 84 
30 directed toward floor 92, although the air discharged from a single outlet may not cover as 
much floor space. 
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In another embodiment, shown in Figure 7, a door 116 includes generally 
closed seals 106' and 108' where little or no fluid escapes from within the pliable tubular 
seals. The fluid may be air or some other gas, or the fluid may be water, glycol, or some 
other liquid. A fluid mover 1 18 having an inlet 122 and an outlet 124 thus represents an 
5 appropriate blower or pump for moving the fluid. 

As fluid mover 1 1 8 forces fluid to circulate through the elongate passageway 
(interior) of seals 106' and 108', a heater 120 or a heater such as heater 113 heats the fluid. 
In this example, heater 120 is an elongate electrical resistive wire, such as conventional heat 
tape, that can be attached or laid loosely within the interior of seals 106' and 108'. Cable 
10 112, which powers fluid mover 118 and blower 110, can also power heaters 120 and 113. 

Fluid mover 118 and blower 110 can be eliminated by installing an elongate 
wire heater, such as heater 120, within a pliable tubular seal similar to seals 106' and 108'. 
The seals, however, would be urged to an expanded or inflated state by the seal's own wall 
stiffness or by hermetically sealing pressurized fluid within the tubular seal. 

♦ 

15 In cases where a blower is used, repeated starting and stopping of the blower 

can shorten its life, so the seals in such cases are preferably kept inflated regardless of 
whether the door is open or closed. Also, a continuous supply of air flowing through the 
seals helps prevent localized cooling of the seals and/or keeps the seals relatively warm. At 
the same time, it is considered to be within the scope of the invention to cycle the blower on 

20 and off with door activation. That is, the blower could be cycled off when the door moves 
away from the closed position - thereby minimizing wear on the seals by virtue of the fact 
that they will be deflated as the door panels move past. The blower could then be reactivated 
when the door is closed, allowing the seals to inflate and advantageously fill the gaps 
between the door panels and the surrounding walls or floor. 

25 Although the invention is described with reference to a preferred embodiment, 

it should be appreciated by those skilled in the art that various modifications are well within 
the scope of the invention. It should be noted that the term, "door member" refers to any 
door-related structure including, but not limited to, floor 92; a threshold, a door frame, a 
lintel, wall 14; cladding 68; door panels 18 or 20; and door seals 50, 76, 96, 104, 106, or 108. 

30 The various described seal structures that move with the door panel can also be readily 

adapted and installed on the stationary or door member portion of the door, and vice versa. It 
should also be noted that the term "inflatable" when used in reference to a seal means that the 
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seal can be inflated but is not necessarily inflated. For example, a flexible tubular seal may 
have sufficient rigidity to maintain an open elongate air passageway therethrough even 
though the air passageway is at a subatmospheric pressure. In such a case, the seal could still 
be inflated but is not. Instead, the air passageway is connected to the suction side of a 
blower, which draws air through the air passageway. Finally, while the novel and 
advantageous seals have been disclosed for use in association with a door, such seals could 
have broader application for sealing between two or more relatively movable members. In 
the disclosed embodiments herein, the door member represents one such relatively movable 
member, and the door panel represents the other. But the seal could potentially be used in a 
wide variety of other environments and for other purposes besides those disclosed. 
Therefore, the scope of the invention is to be determined by reference to the claims that 
follow. 

We claim: 
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